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produce bismuth oxide doped titanium dioxide (BiO x /TiO 2 ) nanoparticles. The precursor for the BiO x /TiO 2 thin film (overcoat solution) was 160 mM Ti(OCH 2 CH 2 O) 2 (i.e., the preparation details are described in elsewhere) with 80 mM [O 2 CCH 2 C(OH)(CO 2 )CH 2 CO 2 ]Bi in a 0.24 M NH 4 OH solution. To prepare the slurry deposition layer, BiO x /TiO 2 particles dispersed in MilliQ water (3 M metal concentration) were brushed on air dried; after this step a 25-fold diluted overcoat solution was sequentially pasted on to the surface. The slurry deposit was baked on at 250 for 5 minutes; this procedure was repeated for 7 times. In the final sequence, a thin film of BiO x /TiO 2 deposit was made by repetitive sealing with overcoat solution annealed at 250 °C (4 times) and then at 450 °C (2 times).
Electrochemical methods. Before all electrochemical experiments, the electrodes were rinsed with acetone and large amount of MilliQ water. The electrode module was allowed to equilibrate with the electrolyte solution in an open circuit for 1 hr while monitoring the open circuit potential of anode and cathode. As a routine procedure, the pH, conductivity and the ohmic resistance between anode and reference electrode (R) were measured before and after the electrochemical experiments. The R was measured by current interruption method with current bias of 100 mA. For the chrono-voltammetric data collection, the current intensity (J) was averaged from 400 to 500 seconds. The variation of current density after 500 seconds was not significant, since the p-values of paired t-test between averaged current from 400 to 500 seconds and from 500 to 1800 seconds were always larger than 0.05.
Model septic tank effluent preparation. The COD degradation during the anaerobic incubation followed an exponential decay trend, where initial decomposition of macro-molecules was followed by mineralization of organics with exponential growth of microorganisms, initially presented in domestic wastewater (DWW). Urea was hydrolyzed to give ammonium ion enzymatically using urease; this resulted in an increase of the pH of the model septic tank effluents (STEs) up to 9. The increase in pH resulted in a considerable amount of precipitation of minerals including magnesium ammonium phosphate (struvite). The supernatant of the collected DWW and prepared STEs was used in the experiments to minimize the effects of particulate matters. performed only for the intact electrolyte before the electrolysis due to the interference of free chlorine. In phenol-sulfuric acid method, 2 0.4 mL samples in glass tubes were mixed with 0.4 mL phenol solution (5 W/V%) and 2 mL sulfuric acids (95%) to measure the absorbance at 470 nm after reaction for 30 min at RT. For protein measurement, 3 0.5 mL samples were introduced to 2.5 mL total protein reagent in 15 mL conical tubes with gentle inversion for several times.
After reaction for 10 min at RT, twofold diluted Folin-Ciocalteu's phenol reagent of 0.2 mL was added with vigorous mixing. With further holding at RT for 30 min, the absorbance of the supernatant was measured at 600 nm. NH 4 Cl, NaOCl, NaClO 3 , NaNO 2 , NaNO 3 , HCOONa, 
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Kinetic equations in the absence of oxidizable pollutants.
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Eq. S1 implies a pseudo-steady-state assumption for the surface bound ClO -, while Eq. S3 is based on the negligible amount of Cl 2 at circum-neutral pH. Assuming that active sites are saturated at high current densities (quasi-constant [ +1 ]), we use Eq. S1 and Eq. S3 in Eq. S2
to obtain ] at circum-neutral pH,
Instantaneous Current Efficiency (ICE) for free chlorine (FC) and chlorate without the presence of organics. Substituting the analytical solutions of Eq. 7 -9 to Eq. 10 yields, 
Where, [Cl -] 0 denotes the initial chloride concentration.
Electronic Supplementary Material (ESI) for RSC Advances This journal is © The Royal Society of Chemistry 2013
When t → 0, =
Similarly, the instantaneous current efficiency for chlorate formation is expressed as with the presence of pollutants are derived by modifying Eq. 7 and 8 as:
By treating the FC mass balance analyses for the bulk-phase and the electrode boundary layer separately, we employ pseudo-steady-state approximations for the FC to give 
Also, the mass balance equation for chloride (Eq. S11) and chlorate (Eq. 9) are modified as
Instantaneous Current Efficiency (ICE) for COD degradation. Substituting Eq. S14 and S15
into Eqs. 21 -24 gives , E a -iR: 2.15 ± 0.02 V, E a -E c : 5.41 ± 0.04 V) with diluted human urine (pH: 6.6, σ: 6.05 mS/cm, 55 mL). 
